According to quantum chromodynamics, matter at ultra-high density and low temperature is a quark liquid, with a condensate of Cooper pairs of quarks near the Fermi surface ("color superconductivity"). This paper reviews the physics of color superconductivity, and discusses some of the proposed signatures by which we might detect quark matter in neutron stars.
The CFL phase is a color superconductor that is superfluid (like cold nuclear matter) and has broken chiral symmetry (like the hadronic phase). Right panel: calculated phase diagram using an NJL model and considering only spatially uniform phases [12] .
two-flavor color superconductivity ("2SC"), crystalline color superconductivity ("LOFF") [5, 6] 
Color-flavor locking (CFL)
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At the highest densities, the favored pairing pattern is "color-flavor locking" (CFL) [13] . This has been confirmed by weak-coupling QCD calculations [14, 15] , Dyson-Schwinger calculations [16] , and in Nambu-Jona-Lasinio models [13, 17, 18] . The CFL pairing pattern is 
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In the CFL phase the situation is completely different. All the colors and flavors pair with 114 each other, locking all their Fermi momenta together at a common value (Fig. 2, right way down to the transition to nuclear matter. Otherwise, there must be a transition to some other 125 quark matter phase: this is the "non-CFL" region shown schematically in Fig. 1 .
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When the stress is small, the CFL pairing can bend rather than break, developing a condensate Observed values for low-mass X-ray binaries fall in the box marked "LMXBs". For details, see Ref. [41] .
that a hybrid star has a low maximum mass, and so finding a neutron star with a mass of order predicted by commonly-used models of nuclear matter [37, 38] .
